P Pu ur rp po os se e: : To present and discuss a case of opioid-induced rigidity with low-dose fentanyl during recovery from anesthesia.
C Co on nc cl lu us si io on n: : We observed an atypical case of opioid-induced rigidity in contrast to the classical syndrome, which presents at induction with high-dose opioids. This syndrome has many clinical presentations with neurologic and ventilatory signs of varying intensity. Early recognition of the syndrome and adequate treatment is crucial. If treated adequately, opioid-induced rigidity is self-limited with few complications. OWERFUL synthetic opioids used in anesthesia can cause muscle rigidity. The incidence and intensity of rigidity varies greatly. Rigidity classically presents with the use of high-dose opioids during induction of anesthesia in the non-paralyzed patient.
Objectif : Faire la présentation et la discussion d'un cas de rigidité induite par un opioïde avec du fentanyl à faible dose pendant le retour à la conscience après l'anesthésie.
1 Rigidity also occurs during emergence from anesthesia. Although opioid-induced rigidity is part of the differential diagnosis of agitation and abnormal motor symptoms during emergence, it is rare, especially with low doses of opioids. We report and discuss an atypical case of opioid-induced rigidity during recovery from anesthesia with low doses of fentanyl.
C Ca as se e r re ep po or rt t A 41-yr-old woman was brought to the operating room for emergency laparoscopy, total abdominal hysterectomy, and bilateral salpingo-oophorectomy. Her sole medical history was depression, which was currently treated with venlafexine. Her physical examination and routine laboratory studies were normal. The patient received im meperidine 50 mg before arrival to the operating room.
Anesthesia was induced with iv fentanyl 150 µg, propofol 160 mg, and rocuronium 50 mg. The tra- chea was easily intubated. Anesthesia was maintained with desflurane in oxygen, intermittent iv boluses of rocuronium for muscle relaxation, and iv boluses of fentanyl for analgesia. Mechanical ventilation was adjusted to maintain an end-tidal pCO 2 between 32 and 34 mmHg. The patient's hemodynamic and respiratory parameters remained stable during the uneventful three-hour anesthetic. The patient received a total of 2.5 L of lactated Ringer's solution, rocuronium 110 mg, and fentanyl 500 µg.
At the end of the surgery, muscle relaxation was reversed with iv neostigmine 2.5 mg and glycopyrrolate 0.6 mg. The patient resumed spontaneous ventilation while receiving desflurane > 1 MAC. Prior to any sign of emergence, the patient developed neck and masseter muscle spasm, jaw closure, thoraco-abdominal rigidity, upper limb flexion, and lower limb extension with plantar flexion. Neurological examination showed isocoric 2 mm pupils with upward gaze deviation, bilateral bicipital, patellar, and Achilles tendon hyperreflexia, and sustained ankle clonus (more apparent on the right side), but no signs of lateralization. Vital signs were normal (SpO 2 98%, respiratory rate 16 breaths·min -1 , heart rate 70 beats·min -1 , blood pressure 130/70 mmHg). Ventilation pressure was not significantly affected. The lungs were normal on auscultation. Her hemodynamic and respiratory parameters were stable. To rule out fentanyl-induced rigidity, we treated the patient with iv naloxone 20 µg. The muscle spasm and neurologic signs subsided less than two minutes after the administration of naloxone. The patient was awakened and her trachea was extubated without any problems.
Postoperatively, the patient was transferred to the recovery room for further monitoring. Patient-controlled analgesia with iv morphine was started under direct monitoring for two hours without recurrence of any symptoms and the patient was sent to the ward. Six hours later, she had given herself a total of 36 mg morphine iv and was mildly drowsy, but was coherent and oriented to person, place, and time. Her neurological examination was normal. The remainder of her postoperative course was uneventful. D Di is sc cu us ss si io on n We witnessed an atypical case of opioid-induced rigidity. Atypical features include the low dose of opioid used and the presentation at emergence. The concomitant use of venlafexine, which affects norepinephrine and serotonin levels, may have been a contributing factor. The absence of ventilatory difficulties in an intubated patient supports the hypothesis that laryngeal closure may be the principal cause of the compromised ventilation typically seen in this syndrome. The reversal of symptoms upon administration of naloxone is supportive, although not definitive, of the diagnosis of opioid-induced rigidity.
Differential diagnosis
The atypical presentation of our patient led us to consider a number of other possible diagnoses of agitation and abnormal motor symptoms during emergence (Table) . Our patient received a number of other drugs that could be responsible for her clinical features. Propofol has been implicated in neurological hyperstimulation during induction or emergence. 2 The myotonic and dystonic movements, muscular hypertonus, opisthotonus, and seizures may appear as late as five hours after administration. [2] [3] [4] [5] Our patient did not show opisthotonus or any dystonic movements, which are two principal signs of propofol neuroexcitation. The delayed presentation, three hours after the single bolus of propofol, also makes the diagnosis of propofol neuroexcitation improbable.
Volatile anesthetics could also cause similar clinical signs. Desflurane has been associated with agitation upon emergence, significantly more so than sevoflurane, halothane, or propofol-remifentanil anesthesia. 6, 7 Reported cases of agitation with desflurane have shown clear signs of emergence prior to agitation. Interestingly iv fentanyl 2.5 µg·kg -1 may prevent desflurane-induced agitation. 8 These findings were observed in the pediatric population, in which emergence agitation is more common than in adults. Neurological signs aside from agitation, similar to those manifested by our patient, have been observed with enflurane and, to a lesser degree, isoflurane, 9 but has never been described with desflurane, despite the similarity of the compounds. In our case, desflurane was unlikely to be the causative agent as the patient still had significant end-tidal levels of desflurane and was unconscious when symptoms appeared.
The interaction between cortical and subcortical pathways is influenced by medications used in anesthesia (opioids, propofol, halogenated compounds); however, the contributory role, if any, of the different agents in abnormal movements or agitation during anesthesia is difficult to determine in clinical settings. Possibly, loss of subcortical inhibitory activity may be a common mechanism involved in the agitation seen with halogenated compounds, the neuroexcitation from propofol, and the opioid-induced rigidity.
Other possible diagnoses including malignant hyperthermia, undiagnosed epilepsy, Parkinson's disease, and other neurological pathology were also considered in the differential diagnosis. The patient's history and clinical signs were not in keeping with these possibilities.
Pathophysiology of opioid-induced rigidity
Opioid rigidity was first documented in 1953. 10 This syndrome classically presents in patients suffering from heart failure or ischemic coronary disease undergoing anesthetic induction using high doses of opioids. Cases associated with lower doses of opioid have also been documented in patients with particular risk factors: extremes of age (newborns, elderly) critical illness with neurological or metabolic diseases, and use of medications that modify dopamine levels. [11] [12] [13] [14] For example, opioid-induced rigidity has been reported with a dose of fentanyl 150 µg in a patient taking haloperidol.
14 Our patient was taking venlafexine, an antidepressant that modifies norepinephrine and serotonin levels. The dose of fentanyl administered to our patient was 500 µg over three hours (8 µg·kg -1· hr -1 ), a dose significantly lower than doses usually associated with opioid-induced rigidity and failure of ventilation in anesthesia. 1, 15 Venlafexine may have potentiated the development of opioid-induced rigidity.
The presentation of opioid-induced rigidity can appear as late as five hours after anesthesia. 16 Signs vary based on the time elapsed after the administration of the opioid. At induction, the dominant finding is rigidity. At emergence, the signs are more likely to be tonic-clonic or athetotic movements or vertical nystagmus. 11, 17 The electroencephalogram of patients presenting with abnormal movements and rigidity, following large doses of opioids, do not reflect any convulsive activity. 18 Since opioid-induced rigidity classically appears at induction before the trachea is intubated, the principal problems are related to difficulties in ventilation. Originally, thoraco-abdominal rigidity was believed to account for the ventilatory problems; however, studies suggest that glottic closure is more likely to be the responsible mechanism. 15, 19, 20 The absence of ventilatory problems or changes in ventilation pressures in our intubated patient supports the latter mechanism.
Experimental evidence points to the reticular formation as the principal structure involved in the central effect of opioids. Located at the pontine level, the structure is composed of two functionally distinct nuclei. The raphe magnus nucleus is part of an important inhibitory descending pathway. Small doses of opioids applied locally at this nucleus will augment firing from serotonergic neurons, which inhibits neuronal activity at the spinal posterior horn and diminishes afferent pain signals to the brain. This activity is modulated by disinhibition of the serotonergic neurons from local GABA-inhibitory interneurons situated in the raphe magnus nucleus.
The locus coeruleus, the second nucleus of the reticular formation, sends descending projections to the spinal ventral horn and is involved in the motor response observed during opioid-induced rigidity. The effect of opioids is less clear at this pathway. Given the inhibitory effect of opioids on neuronal firing, an inhibitory effect on GABA-ergic interneurones and subsequent disinhibition may be an explanation. The level of disinhibition (brain stem or spinal ventral horn) has yet to be determined. The final response results in activation of the ventral horn motor neurones and electromyographic activation in animals and probably abnormal movements in patients. 11 In terms of treatment, the administration of naloxone can attenuate the signs of opioid-induced rigidity. 11, 13, 17 The administration of a muscle relaxant is also an appropriate treatment, especially if rigidity occurs following induction. Neuromuscular blockade in the postoperative period would require further sedation and mechanical ventilation. The outcome of the opioid-induced rigidity, if treated adequately, is self-limited with few complications.
